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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a trench type 
MOSFET, which has breakdown characteristics enhanced by a 
P + ~region in the deep center of an epitaxial layer and a low 
on resistance by a method, wherein a drain region having a 
first conductivity type buried layer connected to the upper 
side surface of a semiconductor material layer via a sinker 
region, is formed in the epitaxial layer. 
SOLUTION: A MOSFET 400 is formed into a constitution, 
wherein a delta layer 402 is provided in an N-type epitaxial 
layer 1 10. An N+-source layer 1 12 is subjected to heavy 
doping of 1 x 1014 to 7 x 1015 cm-2. A P+-contact region 114 
is subjected to doping of 1 x 1014 to 5 x 1015 cm-2. The 
threshold voltage of the MOSFET is decided by the thickness 
of a gate oxide layer 106 and a doping of a P-type body 116. 
The body 1 1 6 is subjected to a doping of 5 x 1 01 2 to 5 x 1 01 4 
cm-2. The thickness of the layer 1 06 is formed in a range of 
80-1200 &angst;. The layer 402 is doped with an N-type 
dopant of a concentration higher than the N-type dopant 
concentration of the part, which is adjacent to the layer 402, 
of a drift region 11. 
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(57) /112/114 ,-118 

h u i/fiMos fet fctstiw*. 

feUT. K-/OHilS$a«)f>tlfc)8/l<. MO S F E 

«*fiR£4i£. c©K-/{>Hg^ftC)tifcIl*fii/ 

$Jf£f*U MOS FETfl)^-fr^7UA x b56ti-t>nfca 
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cn*ai] \~is^wMZhtz*m#mwib. 

EEhU^rtKEB;*^ Jgi&JIlcJcoTEEStti^ 
EES«©±ffl!lSgi±l-EE h U>^I=»»LTE«* 

1 amM© v-xaa* » 

£*tfca 2 aai!©*^ -r M* t . 
EEhu:^£EEtfT*aai-«aL-cEa$*u sir 
b k b>^©aE y Taxaa^-easi-s k >a 

EE h l^^©EE&$H±tt:©-FlI£&-f Si* K-?£ 

EBai* K-:?$fc;*;Kfcaa©±S£fci\ eesi* 

K-7£fc$*tfcaa© K-/ty y *<£l* K— 

MG-K'J ^ hHHEOT K-/<> hSgck « iKl* K-/<> 

h as £ s a t £*r-t * z t t l , 

EExJU* B*<. EE K U 7 h«*©'>fc < i: 

irexji^n^wtjwatf. EEhu>^©EEa 
a* y t±©<aaicfts c t s^at u 
«n!T^ii=*iit* k-/<> haaiiTK^rsji^ns 

e fc « z t £ *#& t + * Jl> h u 

MOSFET, 

EB*«©±Eaa±lcEE h i/>*i=*»lte«s 
*tfca 1 ami© y-x«t. 

sttfcm 2 ams©*-? -f aa* . 

E h U>^(75ISSP J: UTOttE*T*SlE-r« K U-f 
EEKlW>a«A<, 

EE h ©EEaE±tt©TB£fc*Sl* 

k-^« tt**ifciw© has* y tat* k- 
ee 7 haa© k-/<> has* y tai* k-/<> 

IEf;^ltf. EEK'J? haa©gig|5#©±B£ 

mEf;i/? H0>±flEJMP#ft<. EE K U>^©EEa 
»*yt±«)ttai=**^ EE*TY«WltEEK'J 

7 haa £©&£«©'>#< yTaaaKfc 


EEK'J:7MMto>*2tt#*«, EEx;u*lf £EE* 
>fiMOSFET„ 

[»*«3] EBtJU*»©±W«*»#A<, EE 
uti«ii:«»*9lJ:EifflMOSFET. 

ma* 4] b\sis?iiw&$titz¥i!H*mt. 

«EhU>*rtf=E«**i, &lill-<fcoTEEg«ifr 
EES«©±<!l»a±l-EE h U>*l=|IMiLTE«* 

Htm 1 ami?© v-xa* t . 

ee h uv^aitttE v-x««i=«»f * J: ai=Ea 

$tifcW2«aa©^7 i -<««i:. 

EEhu^tEE^-raataaLrEa*^. e 

GhV>?a*a* l JT<Dtta*-cB&r* Kw>a 

EEKu-f>aa*<. 

ee h u>*©EE«»a»©Tii* *-rat* k-?£ 

fc**ifcaafc. 

EEai*K-7£&*ftfcaa©±JI£fc?\ EESt* 

K-?*fc**ifc«*<o k— /<> naa* y *at» k- 

ee K'j 7 F-aa© k-/o haaj: y tai* k-/<> 
haa$*t 5fjm a t * *-r « = t zmt l. 

EEx^^B*^ EE K'J 7 Kaa©'>^ < 1 

©±»*<E-rct$f#«tL. 

siEf;^ a©±«a*«»*<, EE h U>^©EEIS 

a j: y t±©eaicfcsc t $itat 

«E7***«©T««»»#4<. EEhl^>^©EE)S 

9 tT©fiaizifc5 zi: *a«fc-r h 

U^fSMOSFET. 

[a*as] EExju^a©T««a^aj»^ ee 
h u>y©a»* 9 ±©(aai-ife^ c t taat-r *» 

*9ltffia«)MOSFET. 

[aaae] EE^^aA^e-^ K-/<>Haa 
aa$*u, EETju^»«©K-/<>haa^ ee 
e—? k-/<> haaiw«i»&±T*fii=»*i*i=o*i 
Ta'i>r^ z t «««« & r «aaa i i-ee©mo s f 

ET„ 

[»*«7j EEv-xaaaofEE^x-raaA* 

izju©*|cj^a**i, EEMOSFETA<, EE-trJl/© 

4><&«»i=fcu-cEE»2a«a©at^a»aa«* 
y t aoaai=ft* c t $aa^-r «naa 1 i-ea© 

MOSFET. 

[»*aa] EEf : JU^®©T^a^Sl5»/)<, EE 

ai*ttaa*0Eeft*>ai'* * y t±©ttaic&-5 c 
t * <*a 1 1 -6 7 ir Ea© M O S F E T . 

EEhU>^^l=Ea^H. E*taK<fco-CEESiRfr 
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|ilK»«0)±il«ii±|cBlIE h U>^ic|«f$ LTEa* 

Bhu>*©asis*yT©&Bi:-eE«-f3 ku-c 

at if BE* U 

WEV-X«WatfiIE#-r^fMI^ mehUl/^lc 
* o T HS $ *i « -tr ;u© * |=»B J ft 4 c b fftE t 
L, 

BE KM" VBatf. 

me k u>*©me«»£»©TBf fc-rai^ k-** 

ft**.*:***. 

meat* K-7*fr**ifcaa©±E*«rt\ meat* 
**.fcaa© k-/<> has*y tai* k- 
/<> has**** Ku ^ haat, 
ire km 7 haa© k-/<> has* y k-/<> 
t*a*t*-r*T^at**i-*ctti»«iL» 
me^iuss**. me K'j ^ haa©<i>fc< t 

<D±m*trtzt1cW*hL. 

itBx^*a©±»»ffa»A<ittB h u>^©meissj 
*y*±ottai=**ct«i»atL. 

BafB^iCifBEfcU 

mea^tt»««A<. BE#r-faaj:y*i»K-/<> 
hasf#u -i-©fita^ffl«-*<mehu>^*y * 
Tottai=fey. me^*igft<mBa?iM£aaa©m 

BataiiB#©TfB«J:3i::EB£*i«::J:f ft« 
tt5/^-f*^l/(-H/flMOSFET. 

cree-io] aev-xa«Aiftte#7-r«a 

me-b;u©*ites»^fc^TWiBa 2 aaaoa^tta 
aa**u mea^it»a«A<iitrB^T-f-a«©T 
BaiMPa*y*a<, me hu >*©«»* y*ai* 

WKMMIrtWttt* ^ b £ ma t *Stt# 

«1 tffia©MOSFET„ 
[R*B 1 1 ] h U 

weku>^«i=eb4*i» $&aaK*o-cme««^ 

e>BT&*ifcy-hi, 

me£«©±<HSffi±Kmehu>*K»ai,TeB* 
*ifcai bee© v-aaat. 
me h u>*at/BEv-xaai=att-r* *3i=ee 
$ *tf=m 2 s&ss©tfT * aa t > 
EEhu>ytfnE#T-<aata»LTEa**i» m 
Ehu^7©a0j:yT©aa$7fi«Et« ku^^e 

me v-x&t&Rvm&#T mehu>^ic 
*"3TBs*4i*-fejwD*i=aa4*t*cfc*aafc 


BEKu-f >aaa<, 

me h u>*©meaa±i*©TBf ai* k-?e 

mean K-?f &**ifcaa©±af meai* 

K-?*tt**ifcaa© k-/<> has* y tai* k- 

/OhasfirfSKy? haat. 

me Ku 7 haa© k— /<> has* y k-/<> 

ha«$*-r*7 s *$^fc**-f*ct*ttafcu 

me-r;u^«A<, me ku 7 haa©d>#< t 

©±B*&-rcifBai:U 

bet** s©±a«#gu»A<me h u>^©me&B 
* y t±©aaic$j* c t $na& u 

BE*Jt'©**a#l=£ltTaEB2*B5©ai'ttft 

aa*.*r*=i:*aafcL. 

mea?L^aaa*<. «E*T-fB«*y»i»K-/<> 

hBSfSU *©«tB^»»3WWEH/>^*y* 

±©ttai=*y. aE7^^iA<wEBi^ttttaa©tt 
E*ta^a#©T*ft* * 3 i-sa**i* c t **« 

[B*a 1 2 ] iuaf;^ a©TBaff a»^. m 
BBiittttaa©BEataii&#© * y t±©fcaic 
**ct*aai:-r«»*ai oicibe©mosfe 

T„ 

[i«*ai3] mesfi©aiiici«ftLT^itbti 
fc*** a * haas sic* u 
me*T-r=i>*$ haa*<. B2*aa-cfty. me 
tfT-raa© k-/<> has* y k-/<> has 
**u «ffi*f-f haa©ata^as»*<. 
me^x-r aa©Taa^ss* y *,±©fiai=;fe* c b 
*aat-r *a*a 1 i=ea©Mo s fet. 

[»*a t 4 ] bet** m<D±mm^m<. m 
E*x-f 3 * haaromeatSL^* y *t© 
ttai=**cita«fr*B«ai 3icee©mos 

FET. 

e* t -r aa©^ v *;uaa^ & 6 tifeaica if r 

55^*3l^-r-6ci:lc*oT. «l^>Bft**fc&-r 

c<t^^fflt-rsgs*ai i-ee©Mos fet. 
[»«ai 6] me^u^BA^ *f£*ia«*<me 
hu>^©x.y*?s»4xf,pHrb4xfcaB-cmea?^a 
aaa©:&«i=»4*-**3i=*tf*ci:*w*i:i-* 

a*«7l-Ea©MOS FET. 

1 7 ] BEt** ®A<> ft*£*iB«4<WE 
hU>7©X9^B^&Mr&tifeaB-cBE>KT'r 

3>^-> haa©35Bi=a4-r«j:3i=*tt*ct*B 
at-r*a*ai 3ice«©mos fet. 
[B*ai8i me-fe;u©4»*tEa**ifcme» 
2^a^©a?L>tetiaa^sic*L. meai^ttaaa 
*aE*fy atu* y k-a> has£*f 
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t £ft&t ?Zm*1g. 1 l-IBiE<0MO S F E T 0 
[Mil 9] hb>*A«»/***ifc*SH*»tt 
t. 

S5IB h U>*rtl=EB*:K, IUIJIIC * oTirl5»«ifr 

1 mwmo) v-x«« t . 
e >^<djs» *y T©<aa£-css-f z Ku-r >a 

»BV-xaaStf»B#-r<fB«a«. BEH/l^K 
U 

una Ki/-r 

ire h \s>*-omtmm±*<DTnittrtmi* k-?* 

ncai^ K-7£fc*tifcffl«©±H£fc-*\ EBBl* 
K-:/*fc*fcfcB««!> K-/<> h»gck y *tti* K— 

ire Ku 7 k-/<> has* y tai* k-/<> 

betake*, ire ku 7"hB«©B 1 a#©±B* 
wet await. 

mf&Tn,*mo±m&R$Mi)K BBhu:>*fflBBB 
B*y*±©ttaf=*4tf. ire*x^««tireK'j 
■? h««ta>ft£S©'>fc< tt-ai«fcyT<D(4ar=fc 

nwBKy7Hu*«)«2»#4< % be7;u*bj.be# 

aG*ju©+&B*maiiT«ieB2BBS©ai*ttB 

a*a*-r*cfc*aa.fcu 

meast^tt»a«At, *B#x-f**j:y*i*K-/<> 

MOS F E T 0 

-5-t^^at-r-5W*«i sictatSfDMos fet. 
«rehu>^rti=ea**i. ^miz^^xmmm^ 

tifcanwaov-xfMfc. 

ire k u^atfire v-xaaicwa-r* * 5 ices 

* Htz % 2 ijjma© #t * ans t . 

«B h t«E#f «H:i»LTi«* *i. iT 

e h u>^o>rsaicfe y T©&B£-es£-f « k u-r >a 


mEv-xa*atfBE# j 7 f .fa«tf. tEH/^c 
aeKw>a*i5<, 

ire h u>^©fiB««a*©Ta* fttai^ K-?t 

K-^*ft**ifc««© k-/<> hasj: y tan K— 

/<> h»a**-r* K«j ^ MR**. 

ire K«j ^ haa© k-/<> hag* y ibh k-/<> 

Kaa«*-r4Tii.*afc**-r4ci:*»afcL. 

WEfA*w. ire Ku ^ ha«<0'>&< i *-b» 

■wBT**a©±«a#a»*«, be> u>*©«eB 
s«k y t ±©earc a* z t «wa t l . 
aex;u^B©Tffl«na»*^ beh/^wbee 

ae-tr;u©4»*»»i= jst^rirea 2 aaa©ai»ffi» 

neai'ttB**^ .tie*?* aa * yai* k-/<> 
haa**f * - t tit«fc-r*/^** k u>*b 

MOSFET. 

[**a 2 2 ] iiexju^ B©Taaaa#fi<. a 
e k u>^©aa * y t±©aai=&s c t * raa t *■ 

•5»*ai 8 |CSEa©M OSFET, 

[a*«2 3] aEx/usatftr-* k-/<> ks 
BBEtau irex^^aw©K-/^haaA<, 15 
ee— t K-/<>hawa«4»6±T*rti=a*i*i=o 
*iTB*-r*;:i*Bai:-r*B*Bi 8icEa©Mo 

S FET. 

2 4 ] aeai^aaa©a^ai^ 
*<> irehu>? : ©jssp e ky tT©aai=&*-t*^ 
at-r-5w*ai 8i=e«©mos fet. 
[a*a 2 5 1 ire^u* s©Taa^su^A<, a 
ea^aaaa©aeata?^gp»©j: y *±©eat 
*4ct$*tafr*a*a2 4icea©Mos f e 

T. 

ae h uv^Mi=Ba«4t. aaat«koraea«*> 

ire«fi©±a*B±icBire h ltes? 
*ifcaia«a©v-xa«fc. 
»BH/>^aufaey-^a«i=i»ttt*j:5i=Ea 
*#ifca2»aa©*T-f*«t. 
BBhb^fcme*T-f««i=B»LTEa**i. fr 
e k u>^©«« * yT©aa*-ea«-r-5 k u-f >a 

ttBv-xaaatfBBJKT-raa**. irer-u^^i^ 

J:orBa**l4-b;W04»l=»a*tl4Ct*»at 


• ( 5 ) 


ft US ¥08-250732 


U 

ME Kl/<f 

MB h u>^©fisjsgi5±#roT^$^-r;l^ K-*t 

MisigtN k-7££* *Lfc^m(D±B$^. mean 
k-?* 6««i/=««(o k-/<> hsa«fc y k— 

h&££:frf £ K'J 7 hfllgEt . 
MS K'J 7 HSUS© K-/<> h£S«fc y tigl* K-/<> 
ha«£*rf Sx;u* 1 1 ttt 5 c t Zft&k L, 
WExJUJatf. MB K'J 7 h £t-8U# 

MBx;u$a<B±»&lit3t#A<ME h U>*a>«E*» 

* y t±0)fillcfcS £&&b U 

MB-tr JMB<P*Si#fc fcHTMESg 2 »ma<Da?i^Dt 

fifiaiittftaatf. me* x -ran** y&i* k-/<> 

MBx^^SA^MBhU^rofflSlciiSlft-r^A^ ffj 
E^lM£»a«frbl*R3T ZtitzBV&lf &*t-5 C t £ 
ftSt£-f -S/^-^ajH-U^SMOS FET. 

2 7 ] MBa?LNttit^iiEfl)«t a?t^» 

ME7t^a«0Tfl!llS£S5J:yTT% *0«E h 

h>*<d&«uj: y ±(Dfaai= & & c t * n& t * ats* 

*1 8IC|BK<OMOS FET. 

2 8 ] MB-rju* mnTmmnmntt* m 

tBSl^ffiStlHaroMBSt^^SP^J: yTO&BK&S 
Ct$ftatt*»#«2 7lzE«<DMOSFET 0 

[is*a 2 9 ] m&Ti\>*mo)Tto&&uft#* m 
saa?t^t)t«iia<oMBatasLNgiJ»j: y ±<*>ttBic;&s 

[is*® 3 o ] MBttaaaaat ai**#«<. .fr 

!B7Hx-rmafl)Tffl!lt$^9J: y t±<DttSl=fcSC t £ 
4#at-rSSil*«1 8lCE«<DMOSFET. 
[19*8 3 1 ] MBt Jl>* BO±fflSII?a»A<. SI 

iaa5uffii)(^iafl)MBSta?^aj»j: y tTcoaai-fc 

5 C t £t#&£-f 4»#lS 2 9 |CSE«<DM0 S F E T„ 

[ii*®3 2] me¥/u Kn->mss*<fi 

E*^r-f a«<0^ -V *J\,m®fr bSEI* btlfc&lcjjfclf T 

Ct£ft®tt-5I*#«1 8i:JB8©MOSFET„ 

3 3 ] MEtJU* If A<. ttttftfttbraMB 
h U>ffl)i vgUttfr bPHT btifctta-CMBsS^lfi 

a«iigE<D^i6iic^^-r§ j: a i- $ -a- 4 c * £fta<t-ra 

!S#Jg 2 4 ICIBI£<DM O S F E T . 
[!S*JS3 4] MBT^Htf, £fc'*l|S$tK*<ME 
h UVfffll-y vgP^t.PHTf.ilfcaa'eMBaSL^ 

2 7 ICIBKWM OSFET. 


MEhb>^rtl~EB£*U *&^BI^cko TMESIS A> 
MBSteOT±«ISii±|CHJrlB h U^I-KISLTEB;* 

MBhb^TtMB^^-r^HSI-BifSLTEa*^. fr 
EhU>T<DJSSB<J:yT<Dfca£-eg£-fS Kb-f^M 

HE K 

MB h U^^roMBiSSB^ftroTS^JS-ril^ K-7£ 

ftEBV K-7*ft*;Kfca«©±»*fc-*\ ME;H* 
K-^****ifci®«0 K-/<> KSJS<fcy fcfcl* K— 

/<> haat«rt-* KU7h««fc, 

MB K'J 7 HlHto K-/<> hSS J: l J iiSl* K-/<> 
MB-r;i/$ BA<, MB K 'J 7 ha«<D'><f < t t-SW 

<o±a$^-rci:$ftatL, 

MBxJl,^B«)±fflll^#a5»A^ MBhb>^<DMBlS 

aicky t±<Deaicfe*ci:£ftffl < i: 

HfEtJI** HA<MB h U>*<0fl!iifr P. KIT 
f>^SCt ^ftat'f f 1 ^) JU h l/>fSMOS F 
ET. 

MBKU>^WI-Ea$H. !6liairJ:oTMBSffi^ 
MB»fi<0±fflI*E±lcMB h U>^l-»mLTEa* 

mb h u>^at;Ma v-x^iaici«}si-s «k a icEa 

MBhUV^irMeTH^^ailElrlS^U-CEa*^. fl 

Ehu>^<D)iESB«kyT<Dtia*-css-r* ku-t >a 

mb n^v^roMBrssis^ttroTa^ <f-raL> k-^s 

mbsi^ K-^tft**ifcaa«)±»**-r. fneat* 
K-^*<i**ifc«*a> k-/<> has<ty k- 

Kaa$#f« K'J 7 Ka^i:. 

mb K'j 7 Katao k-/<> naSck y tis^ K-/<> 
has^^-r-sxju^ a t s^-rac t ^f#stt l. 

MExJU*HA<, MBK'J^ ha«(DmigS^<D±a£ 
MBx;U^@©±fia^Si5»A<. MBhU>^<DMBIlE 
WExJI/^ aA<MB K OHiifr bKST btiTlSIt 

WE-rji,*a«>±««iii»#4<, MB^x^aatMB 
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ku ~? v $ms t (Dt&aabx. y Tcoctai- s> y . WE K 'J 

OS F E T 0 

ca*a 3 7 1 Bins? jus me* 

«3 3ir|E«<DMOSFET„ 
t. 

fflEhU:^rtlcEB£*l> *&SISKJ:o-Cfll8E»«^ 

tifcm 1 mmm<o v-*nmt . 

frlH I- U>^XtfMEV-xaai-«trf S^KES 

$ tifcm 2 tiiffl^f -f aa t . 
i2hu> j ? i a)issp«feyT<Di4a*-e5sa-r* KU-C >a 

tflEK U-Oaa*<, 

ate h u>^roiiirEJi^£(*roTa£fc-ta^ K-?S 

k- 7% s * *ifcHiS0> k-/ h aa <k y * at* k- 

haa**-r* ku ? haat. 
hue K'j ? h&®(D k-/<> hag* y tai^ k— 

*Et.u*ii*«. hue km z> hfia<D'>fc< tt-ss© 

ffFE-rJU* If <0±Gfl£#SI5##. WE h U V^f (DfrffiS 

met/uS'Sav flrEhu^©aeA^KS"ce»*iTiS 

OS FET, 

12 h U>^0)J£SB J: y 4,±<Dfcai-ft£ C £: $t#afT 
3 5lCffia<0MO S F E T. 
[fi,#«4 0] flFSBxrt'SBtftf-? K— H« 
gaa£*U «IEt;U* BflO) MMW. W 

^T^'>^-5Ct^Sti:^-5IS*«3 5lcSS«(DMO 
S F E To 

[ii*«4i] ffjEv-xaaatfffJEtf^-faa 

4<-feil.©+l=»**4t. MEMOS FETtf, fJE"tr^ 

u MEa^aaaaaatai**^ MEhu>f j= 
y t is^eairfc-s - t £t$at f si?!*a 3 5 irtaa 

(DMOS FET, 

[Ii#lfl4 2] MEx;U$B<DTffiia#8?#^ ffl 


Ct$f#®t-r*W^*4 1|Cl5«(DMOSFET. 

t> 

MEH^^I-ES^ &$tHKJ:oTMEa«fr 
MEg«<D±HI«®-tl-WE h u:^ ir|$8LTffifi£ 

*if=ai siaa<0 y-xa« t , 
sue h ui^&tf me v-xaai-aa-r 4 * 3 usa 
$ Ht=a 2 aaMro^x-f a« t . 
«frEhn/^tii!iE^x<aai-asL-cEa$*i, m 
Ehu^roissB^yTrofia^-csa-rs h*b<^a 

fiEK u-r >aa*<. 

«iEa^ K-?*tt* Jifca««>±a*&"#"* wesl* 
K-^***^fcaacD k-/<> has* y *.ai* k- 

haas^-rs ku y haat, 
me ku 7 haaro k— /<> naa<fc y k— /<> 

h ag * *f -5 a i: £ h - ^ $ ft& 1 1 , 
lEf<l,$ BA<, b«FE K U Z> h«*04>tt < t t-SPW 

MET^^B<0±fflSaifS5»A^ fFlBhU>^<0B9Ea 
fIS•tr;^fl)tpASP»l^i3^.^rK^E^2#aS(DSt^ffig4 

fiEaoteaaaA^ aE*x-fa«j:y*^K-/<> 

fliiEa^ttaaarofitat^^oeaA^E k 
<DjssB«fcytTi-ifey. MEx;i/^s*<B!iESL^aa 
a<DMEa : fea?^g»»«)T^^s«fc ai^Ea* - 1 

^#ai-T*/^— ^ hUi-flMO S F E T„ 

[»M4 4] fiEv-xaa&^iiE^x-fa^ 

*<-bJKO*irjga*^ MEMOS FETA<. flE-b^u 

o)+<c>a»ic fcu-cuijESR 2 «aao)aiHd:ttaa«a 
fIEaL^lfiaaafl)atat^aA^ frE^x^aa 

<DTffl5a^a5J:yT-C, A^t!FEhU>f 1 <OIigP«fey± 

<D<4aicifc5ci:$4#ai:-r4iS*ii3 5ice»©mo 

S FET. 

flEKU^^rtl-Ea^+t. SfeaBI-^-OiirESfltfr 

fiE«fi<»±iiaai±i-ME h L/>^ir^gL-ciea$ 

me k u^^atfttEv-^aa^aa-rft* 3 i~es 
$ ftf= a 2 «asco * r -f aa t > 


• ( 7 ) 
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/<:/haa**-r*'K»j7 

flffi K'J 7 ha«© K-/<> haa«fc y tSt^ K-/<> 
h && £=fr* 4 t;u$ 1 1 £ *-T * z t i: L . 
mUTjiz ®*<s ifflE K'J y hfP*©'>£ < t t-g?» 

8B«fc y t,±05i4ai=&-5 C £ £ ftffli U 
flJE3S^H»»1I8A<. frE7Kx^«JilJ:yiSUK-/<> 

©&ss<fcy*,Ti::fey, $if&?)i>$mmi£&^&wim 

®<»mf&$it,%l^$M<J>TZmt> J: o ICES* ft*, C t 
5/<-f*;i<H/>flMOS FET. 

3 C t t S!S#E 4 4 ICE^OTMO S F E T. 

[11*^4 7] fliE&«©3Eiil::»irf£«fc 51=15 

/<> H£gA<iiiFBtf7VfIig© K-/<> hSSJ: y 

AnmB#T -f ^«<DTffl!l»^giJ» J: y ±lcfc* C £ £ft 
Stt-f-SMOS FET. 

4 8 ] BfrgBx;i>$ ®©±ffl W§b#a<* a 
E^T-f a * hfia<Di)irEa*.sis^sp» * y *>t<d 

CtSlcfcSc £ fcft&i-f 4 7 KEK©M o s 

FET. 

[»*«4 9] mts&Tfrtmtf* Kwr/aa*** 
s* t * a«©?- v *;ua^^ 161* bhtzmzw x 
tot koizt&zktzzoXs ai^>«*a£*fcb-f 

ZtZft®LttZ>®Ht%3 5ICEKO)MOS FET, 

[SS#85 0] aiB-rA^a*. &f£ril$ttJ!)<]|&E 

hL/>^©x-ve;sij^bPiisTf>*ifci4a-c«!rEaiL^ 

IS*1S4 1 l-EI£©MOS FET. 

5 1 ] itrEx^^ mt<. utihwktmts. 
h u>t©x vgsttfr bUT btifcaa-emrESua: 


»#« 4 4 |CEI£©M OSFET. 

5 2 ] fijEx^* I1A<. BfFE^ 1 SIS© 
xtf$**>-wua©+l::«*fil$*u SiFExe**->-wu 
S©K-/^hagA<«te5x 1 02cm-3T?fcy. ft 
Ex;U*lf©tf— * K-'Ohagtfl x 1 0" cm-J 

* y *t vzt zftmttztmta -\ ice$£©mos f 

ET. 

[is*«5 3] «rE5 i ^iA<. stiEmisaM© 
xe**->-wug©*i::j&j«£*u ifoExtr**->-vM> 

■©K-zOhMEMWasx 1 02 C m-3-efey. M 

Ex;U^l©^©QA<, '>JjC< 5 x 1 0" em"' 
"CifeS C t ZftOitt 1 lcE«©MO S F E 
T. 

5 4] tfre^i/^a^ ffiEis 1 sms© 

Xhf^.4r5/-v;H©+l=»Bt**l. flExe^+vA'^ 

!©K-/<>haa*<«fe5x i o2 C m-3^fey, ifr 

E^U^^©e— 57 K-zOhSgfttl x i o'6 cm-3 

«fcy**t^cfc*i»«fr «n*ai sice«©mos 

FET. 

■©K-/^H(liab6 x 1 02cm-3T?fcy, fl 
Ex^^S©±{*©QA<. '>4<tt5xi0» cm-3 
■CfcSdtf^ai:-rs»*« 1 8|rE«©MOS FE 
T, 

s 6 ] fFEx;i^ i fiiEss 1 »ma© 
ie^4->+iH8o)fi:i«**i> fiExe **'>y;u 
H©K-/<>haa*<ate5x 1 o2em-3-efcy» fr 
Exiu^i©e— ^ k-/<> h&atfi x 1 o<6 cm-3 
«fey*t^ct^ai:-r*ii3R«3 sice«©mos 

FET. 

[§a#s 5 7 ] urET^^ msm 1 smss© 

xe^+v^^ojc^ic^^H. mrExtf**i"WU 
a© K-/<> K;lS3!i<«2*3 5 x 1 02 c m"3 T'fe U , M 
Et^*H©£1*©QA<. 'M<tt5xl0» cm-3 

■cfe4^t*#atf *a*a3 5icek©mosfe 

T. 

5 8] flE h U >f ©JSSJA^ fTESfi© 

aEaa«kyi, o//m~s. o/imTi-ttB-ts^t 
$t#at-r-5is*ai ice«©mos fet. 

Ea2saa©at^»a«*Miw*L. aeai'tttk 
a«©ata^a«*<. tteaa^gi. o//m~3. 
o ^ mTi-ea-r « z t $ t stsNua 5 8 i^ek 

©MOS FET. 

tis#®6 o] »E*T-f a*4«. 'aEaa*6* 

tel. 0/imT©(4MA^. BtlE*SA''e>mte2. 0// 

mT©fia*-esai-sc t £t#8tt r*R*a 5 8 |r 

Effi©MOS FET. 
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ftP*W08-250732 


[K#«6 1 ] ffi£TJU*IB<DT®l£JMSI##. 
BSSA^I- 0^m~4. 0A«m(D!§8l£fcl<*"CffiS 
£ Z t ZftftttZimm 5 8 |CSE«(DM0 S F E 
T. 

£ff*jrfaaat. 

ssl-owes 1 asms© k-a> h£aA-f as 1 a 
A**ar*asi:. 

flatnrrsaafc. 

?1«T.faA«*S»ltt v <<. fflE««l-ffJES2 3$ 
SO) K-/*> h$aA<*--5S3aA£5li£-f Saat. 

K-A>h£aA-f*>S4aA£3sii6-f *>aat. 
[is*3S6 3] mbs 1 aAaai=fct^r. 1 2 o 

Ke VOX*^— T?5 x 1 0< 3 em* 2 (DK-/<>KD 

[n*«6 4] me* 1 a***. airsT^saAS 

80) x? v*<fflB h U>5=-(DX^ ^A>f>Pa"Ct)4x*«fc 3 
2l=E«cD^a. 

[H**6 5] fJE^*2 4t7-f-*K«fcTX^ 

6 6 ] itrsx 1 aAatWB* 3 aA*<. 
#T-raA««a)e— ^ k-/<> ha*««a>Ti=tt« 

r3lfC)H4<J:5'Sx^;u^--e, •£*i-£*i£St£*tS- 
£ f «R*« 2 6 l-E*<D*a. 
[R*« 6 7 ] tfTES 1 aAA<. iEfA* aA« 

«Eroe-^ k— /<> haj£a#a>&a#EE h u>f-<o 
jssj«fcy : t±i-'S**5'Sx^u^--esi!fi**i5-i 
-&r#«6 2i=E«o*a. 

[KM 6 8 ] STBS 1 aAA<. REt^u* aAR 
moe-V K-/<> hRRRRattRtfEE K U>*<D 

[R*fl 6 9 ] MBS 1 a A**. 2 x 1 0 '» c m-2 


~1. 5 x 1 0'2 cm-^QCDfil^*^ •SwtS^ffli: 
+4R#«6 2irEK©*a. 
[»#«7 0] RCR1&A4*. Rtel 20K»V 

icEero^a. 

[11**7 1 ] WE h UV'f 0&SfW, ME±tlS 

i-*»*a6 2i-EK<o^a. 

*<, fiE±<isa<tyate2. 5/imT0)i4ai=&*<fc 
a ic-r bet*®® 1 1 sr#« 6 2 icE«w^a. 

[R*«7 3 ] TfflES 1 aAA<fFExtf^+vv;u 
l<D»fieaa<0IHI-§SS6£ H4 - 1 £ t 
6 2 |ZE«<D^a. 

[ts*«7 4] mi&n.mo>&mwui%®&t. 
•saat. 

REXfcr*4r$/**B©+l=. ffJExtf***>-v;UR<D 

-r5x;i/^aA«ia*»ia-r*fctti=. ti^^^m 

LTflJES 1 »mS<D K-/<> h©ttA*SdM"4RR 

K^ttKKMsaa-r^tKEi *5/**h©re 

±RRE*aLT. KEK2»*fi«>K-/<>HfaA 

f 4 » 2 a a £ * srf 4aa t . 

B«FBxe^^r^-V^S<OfrE±fi«S®l-33^'C- Sttfl: 
ME±ffl«®l=J3UT. KBSttft««l=KK-r*J;3 

7t? : r-faA^ia£^j«-r'<<s fiESSi=snEm2#a 
so k-/<> hfcaAi-sssaA^irf s&ai:, 
v-xKJtsaar^ftKEasi:. fjESi^ms© 
h*aAt-5S4aA£iite-r*aai:» 

UEV-X^JiSi:iiJfB*x-<aA^JlSi:(D3>'5»^ HI 

®2¥mtz>tzMz, «*KK***aai 

/<— ^*;t/ h Ul/flMO S F E TCOStjt^ao 
[K*3S7 5] KE^x^tf. KET^*aAK« 
*^B K U >^ A^PST b 4xS <fc 5 tt» $ *i 

ci*»«it*K#«7 4irE»©*a. 
[K*«7 6] fiShU>^l-i'^>* < ' 5 ±A$ti^ 

|cBE©*a. 
[«M<DBfflft!ftW] 
[000 1] 

[^wroa-rsaffi^f?] *«ai*. h u>*©*i=» 
astifcy- h^^-r^msiEX'C ^^mos f e t 


ftB8¥08-250732 


MOS FETlcHf*. 1 994*12^30 

Bttlii<D*S^ailim0 8/3 6 7. 1 2 7^lrt* 

[0002] 

[«E*<7)ftffi] /<9-MOSFETI*i»|*(0mTft 

1=1*. •f/Wx©gfiti*-c?t-5lsy«<}qJx.6ci:A<« 

mm $ *i a c 1 1- ft *> . 

[0003] 3l£&JB£*lTl^/<9— MOS FETfl) 
#&<D$ •< ?<Dt,a>l40 1 IcBrStf** JlTl'ftJ: 5 
ft. Ifl)DMOSf/^ XT?fe5. B3SI4N + 

V-X1S81 2frbP-*T.f$iign 4<DrtSBlC^fiE$ 
4lfcT**^ia£SoTN-ie$*->-WUlf 1 6IC 

TunztiZo n%.\t?**i\,%.w.z%!Ltoz&. n-x 

tT^4r->V;Hl 6£fiLTN+&tfi2 OlcgfrhStf, 
C<DN+S«2 0lix/WX(DKH'>^fiE-r'5. V 
£a>fcSS3#2)|gh7>S?X* (J FET) 14, N- 

-r^lHl 4A<#«E-r4ci:lc«):oT»fiK**ii.. P-* 
X-f&iSl 4fcN-Xbf**->-WUi1 6£<D|g£gP>fi 
«5<D25® 2 2l4®3S*lS&£J?Lo,$;LT®3!E£!!l&lf , 

[0 0 0 4] A-^*;um35T/Wxo)»|(D^=fc^ 

?ftf/\Vxi*MOS f eto) 1 o<o-tr;n 0 o©it® 
E-cfe-502, atx-t©-b;uo))Sa0^*S0 3i=*5L^ 

T*$*lT^-5. V— M 0 2&tf 1 O4l±hU>^0) 
*l=IM***u ?-hiHbJ!i 0 6M1 0 8iz«koT 

iff SftTi^ct cro&te^ii i oroffis^ 
y-hift-5. hi/!/??— htt, -StaVfrftX h7 
-f 7)B tt t L X fti m £ *l -5 C i: t ft 4 . 
[0005] MOSFETIOOIi. N-X 

*m 1 ojrprt*tifc-»ttfikT/Wx-cfc«. n + 
V-x88l::|*xtr***>v/ujf 1 1 oa>Slll::*jft£ 

*U C*ll*P + 3>^^ hfHM 1 4t.NirCfc«. P 
— /tfx-f 1 1 6I4N + V— XlSWM 1 2»i;p + a>^ 
t m®1 1 4<0TI=Ea*H*. 4IV'-Xa^^ 
I- 1 1 8I4N + V-Xflisn 1 2 itSMU 4>ON + V 

-xami 1 2£p+3>*? hfMi 1 4su;p-^ 

f-f 1 1 6ICV3-hfa. 


[0 0 0 6] N-ie$*>>t;H 1 1 0I4N+S*fi1 

N+stgi 2 o©sa5iciBa$*i5o y-hi 0 2»t; 

10 4|c*ff hSPttfcEtSHcB^flT^ft 

tf-figw-eft-s. 

[0 0 0 7] N-Ilf$+->^H1 1 0<0N+gffi1 
20t P-tK-t^ 1 1 6£<DfBHJ>n®-\ 1 1 1*, -flftlc 
N+SS1 2 0«tyt»< N^««5(DK-7$J«*iV 
£„ Cl*llCj:t)rMOSFET1 OOroBJSEI^*}^* 

fittttfiiarfS. fltti 1 11* im%K-:?£ft£*tfc 
fc&j £L<i4 rK'j7.MMU t^tf^-scitft 

f „ ) KU7hS«1 1 IS^N+Ifil 20BMOS 
FET100©K^Vji)iltt«„ 
[0008] MOSFETIiN-ft*^MOSFET 
X$>t>o lEOTmEtfy- M 0 2lcBim$*l5i:. V- 

bSaiblSi o 6U:PSi}£-f -sp-*^ 1 1 6<orta5<D?- 

**;U««*<5IkU V-X»«1 1 2tN+»«1 2 
0 i:<n|B)l::S<agA<fcS££Ktt\ !!?•;!>< V-Xfi&tf 
^Y^;m«$aoTK'J7HllHl 1 lir3S*iS. K 

'j^hfuai i ii-teL^ri*. -s<Dftg-e*jft^iSiic 

CAt-3TflUl«V^feU. ^a>S^-l*N+Sffi1 2 0 
icffifH LfcgL MI-Sa^|6ll=KH'>iriai*>oT3!E*t 
-5. ffi©S35l4K'J7 hfiai 1 1 ^ffiLT*o-TClc 
msaro-SUtt^- h 1 0 2(DTffl£35ft-r\ K'J 
7 h^l 1 1 £ffiLTTia]£fc35;h.S. 

[0009] y-no2 i*»mtt«fir- K-7$*i 

S. MOS FET 1 OOliN-flr^MOS FETft 
<0X. y-h1 0 2IC|*«-CK-7**lfc?KU->U3> 
*<ffl^C,*t»*„ y-H 0 2(4. y-KS<b®1 0 6 
|:J:otMOSFET 1 O OCDffiOSiS^^Jfe^SH 
■5. y— hKlbH 1 0 6<DJ?<*l4MOS F ET 1 0 00) 
SfitaE^fSS-f-S^Sfc^fU *fc. Ctl(4MOS 
FET 1 OOOT^H'^y^VSElrt.^S^^X.So 
MOS FET 1 OO0) < fcdft/^ r 7 — MOS FETCD^U 

-r^^o>mEi42oovj;yt,«<. 6ovfj^-efc 

[00 10] hU>fBtt©MOS FET^SBilMftt 
0)lCLTL^*#a<DUi:Ol4. ±!B<0 < i:5l-m3iEA < MO 
S FETro^-Vt-^^aLTSttlCjJSHS^-CfcSo C 
HfCfeoT. ISSA^-V^^^^ICSS^-SMOS F E 

J: y ©izft -5 Z 1 14. SlScomttHfait: y (Of 
/Hxa*<iix.5Ci:$-flS|-|4gi*L. SfcMOSF 
ETI4¥ffl=^J*i50)-e. T/NVX(0^->gtt^« 
Tt^.Ci:lctft5. 
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[00 11 ] ia2lr*-TMOS FET 1 0 OJCfctvC 
l±, P + n>*>7 htlii6l l 4i^Si:Sl*i5^ 
Tfcys p-tKt-c 1 1 eroTfflS^SP^-eStXr^^ 
IK Ztilz&iX. P-IK-/O htf^-v^HS&t: 

-eBfr&i^J:5i-fcy. "f'U xroiBfiiaE^*). t 

X >t#14£. Mff§l-P + 3>^^ 

#i i AroT^-f^^hiriscr^bS-B-^ciir^-ef 

-S^tl-'fe-iio LfrU P+SUSM 1 4£%<tZ>t. 
x/WXIi$->*:7B#|::tt»Ml::tel*®E (fllS-lfl 
ov) I-Lfrfl9a.t>*tfc<£5. c*ili, p-#T-r 1 
l6iKU7 hflM i 1 1 <DtS^SP«)S y 

f- -1 2 2) -Y^z^a^-O F-Lfcl^Avt.'C&S. CO) 
$Sa» I- U>5 L OT£8l-fc^T££H&JIKft<f££Ly- 
h&ttH 1 O 6 £t!SlM#.i>*-*' 'J 7<DSS4*A^< fc 
y. SS<D*i^^l*. y-K^bg1 0 6A<«S®**t* 
CiK&fc*. 03IC*-rMOSFETA<«a 

[oo i 21 E4iz^-r«>li. MlcS»£l)na.fcMOS 
>ET100"C*y, CC-CliP+TH-r-f h« 
1*1 1 4A<P-/t?7 : ^ 1 1 6<DTffi9}S£8?«>*C±£T- 
MtfT^-S. CKDSiSirfclt^P-f + ^iiS^to^- 

T. H/>f©3- r— SB#1 2 2<Dlliyi-iiinM'Sv 

U-f ? y^ttSKSftS^I-fc^-Cli, V- h»te 

H06 (OifiBi-fc^-c*-* u 7*<is£ <t y . ? 

[0 0 13] S5~El7lc^-rJ:a<i:fllfiKUtet>TI*. 

«fc?fc«J*l*> B u I u c e aSf|Ctt5S*lfc*Bf#l* 
155,072. 2 6 6#W»ai-IBiE*tlT^-5. MO 
SFET3 0 0l-fc^TI*. P+^«1 1 4A<hb>f- 

<. ^K-7£££ftfcPf|i*£J&J*-rS. 
ota-t- SB#1 2 2l::fc^TiitaMfcv-.»UKA<fc 
Sft-S-^K **y70)f6£li. P+SMM 1 4<0Tffil 

^gj3 o 2\ztt®tom*?z* : 5\~bz>t^ : im&ff± 

■fh. ZMt. 48SB3 0 2(0TffiJ-e3IPA<3i«>S>*W - 
til-<feory-h^kli 0 6ir»}$Lfc«Brt?^<, 
lfolSCDSdrgL < lifcSaUD^ftlCj&ofcfiittl-fc^T 
**'J7A<£41--Sfc«>-efcS. ?-hIHb1 0 6K& 

ET3 0 0(D®att/)<3(#$tlSo tzt*.T/t 
■i x <7>j$ £gpic fc It 5 ^ U -f 2 ? "7 ^SETWSit 

[0 0 14] E6lc^-Tff)li. 0 5 Cl*-f 

■S. m7ir*-f(»lil5l^OP-^-v1 , -;i'-7 ; /NVx-efc 
-5. 06 It. y-M 02 t 1 O4i:0t&££fc-ffc«> 


[0 0 15] MOSFET3 0 0lrfcltSait^4 1 *P + 

iflilXfci^iSS^a.S. SMlc. -b;u&J££±<f6 

ftKJ;oTMOS FET<Drafi&lEA<£<fc-Stel»)*<fc 
ft2l=. P+WSl 1 4ff&&tt>ZklZ&'yX. 

n^<j)^.M^\^)^h^x K'j7haai 1 1 \z 

|6|A<fc-i>jSn?fcSo (W*liia2i::;*-f Sl^P 

iJ7h^«1 1 Mz&LtzkZtiktfZ. 51-^35 
*<j£A<oT3£*i-5Ctl-«J;oT, K'J7h««1 1 II- 

uitsmaafa^fc y <d¥$®s£j!>M6t u mosfe 

T<!)*l/&ft.*>&hZk\Zti.h. ttoT. *P + 

$|i*A<#S1- •& i: a35«K<Dt£A< U A<*i]I8$*U -triUffi 
&A<35< >SSi:^lc^>»taA<S< 
[0 0 16] 

[IEWA<®*L«J:3i:t5^S] Itot, *!6Mfl)Ifi<I 
l±. gEL^AP+««EI=<fcSa#**ifc^U'r^y'7> 

SM O S F E T h Z t VfoZo 

[00 17] 

SFETIt. hU>5 L <0'Pl=»l£**l.fcy-hi:, mi 
fcm2i»miCD^7 : -<ll«i:. «E*-r-ffil««>TI=E 
HSiJfl) r»t>K-W«C**ifcJ H«£L<li TK'J7 
ttffilE KUW K-A> KSScfc «J 

■smi^sscoaiiisfl-rs. Ku-f>««i*xtf* 

[0 0 18] MOSFETA<?-^>tt!S<0R, S3S 

li h u^^f ic^-r-S^T-r^iiJrtSPO^ A-^^aL 

■CSK^lSllriStl-S. MOS FET#$-^*lsW&<D 

«£iS<OffiA<y£ffiiI-f£'<<. r-5*;u*»j 4<K'J7 
h^<0rtSPI~ISitb4i'5. f^^ilif^nifM 

(D f-/<> hiajSA<. Ky ^ i mnm<j> k- 
a> hag* y t-usi=*#L x iT'fe*. ^ < <n^ffie<i 
icfcivcii, m**x «« t 3 i^t* 
it *<. ntg0i]cD4 j i-te7 i ;u$ ® t -< mm<Ni 
n$j3^rtsite>*i"Ci^t<Dtfe'S. 

[0 0 19] x;i/^®<D±fflll<7)«^^li. ^i^^-h 
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#&iTbft*hu:^©&ffl<ky*±©(a§i::ft.&o n 
L<i*T<neaicfc4. 

[0020] MOSFETIihU^^t hU>*©HI:: 

!©<f>ife©:*Siitt£fl LTTffilKSS LT^S fc© 1 & 
•5. ir;i/^®ltMOS FETIcfc^rm2«SS<03?l> 

[002 1] t;u$J1I4. KM? MUSirit&LT-flft 

TfflJ (KU-Ofl) *$afrb»1*b;ftfc®3&©*l8A< 
Hmz&titZ&llzftmt&o wftlCfcoTMOSFE 
T © ? U-f >j y ^ i/ftttlcg L, l^fgS* 4*5 C £ 14 

[0022] zzvmi^htz. i"t<hj * r±«ijj % 

gL<l4 rjgSiSj §?©$JIMS7JA:gL.<l4gS&£t#5g 
fcff*£fc-i>05~@7, &i;09©J;5lc^$*i.fcMO 

s?i4. 0®±-e©*3ri::iiit ^©tj&ot. hb&©m 

O S F E T OHmzim&Wtil* k 5 - 4: * Sfl? £*i 

fcl*. 

[0 0 2 3] 

[f§E©5?Jfi©S28S] *»WI=S^< MOSFET40 
0A<I39ICS$H-Cl^„ MOSFET400I*. -flft 
|C0 5 iC^f M O S F E T 3 0 0 Izffi ^ "f 5 t © "C fe & 
A<, CftlctaxTT i ^$H4 0 2A<N-llf$+'>-WU 
JB 1 1 OKiSltbttT^-S. N + V-X^HEI 1 2I4- 

JSftic i x i o«~7x to' 5 cm-*roai*K-:7£fc$ 

P+3>*$ h$Ii$1 1 4141 x 1 0«~5x 1 

o'* cm-2©K-?£fc<**i5. y- HIMbJi©!!* 
Ptfx-f 1 1 6<OK-e>ytlzJ:o-CE8fflllEA< 
P^t-C 1 1 6I4. x 1 0'2~5 x 1 

o'< cm-2<oK-^if^5Fti-So y-n o 2»i;y- 

HK<b^1 0 6A<Jf^$H51-U>^li. 0^LfcJ:d 

t\ y— H&fcH 1 0 6©Jf<frl4. 8 OA- 1 2 0 OA 
©ffiffllCfc-5©A<-flSfl<jT?ft-5. N J r;i/$®4 0 2l4, 

>h;BJtJ:yt, ffi^iSflE© NSK-z^htK-^? 
*l*>. K'J7 hHiHei 1 1©K-/Oh2SJ!l*5x 1 o 
M~1 x 1 0" cm-3©a5HlCfe^©A<-fifiMT?fey. 
N+ffiffi1 2 0© K— /<> K;!&I4 5 x 1 0"~1 x 1 
0'2 cm-3-e$i?)©A<-956<j-e&-5. 


[0 0 2 4] 01 OIC*-f©li, MO SFET400© 

IStfiliMO S F E T©8Bft>bT7J|S]©8§gf£ m»(4 
t-IU ? : 5:7©«$Sli'f*>ifc/cm3iiMa©K-/< 

>hs®£«L-ci^„ iaic^-rj:5ic. n^;u^@4 

0 2l=fclt5 K-/<> h£gl4fi*fcl4 x 1 0<6 cm-3 
l-aLTfcy. KU7 h^igU 1 1©P$t£-f 58B#©N 
SK-zOHME (C©«||-Cli$!)4x 1 0»5 cm-3-C- 

[0 0 2 5] Nf;^S4 0 2liK'J7(>^«1 1 1 X 
9t-|K:filMEtJt*t*U MOSFE 
T©^-v*/U8Jge©Tffl (KU-f» jMSgp^bSftfi* 

i--3tit3ai*wiritifTL>s„ c©susi*iii iRtfia 

1 2frbS!BbJ!ra?fc.&;!l<, C;tlb©0l4. 2*7Err/W 
Xv5iU-^Me d i c i (SSfS^) $fflt^;3> 
tfo-— $ •> 5 i U-v 3 >©$S££iS Lfct©-Cfc-5„ 
^^•/Sab— >a^, MOS F E T 14 7 # m© 

Xlw«-r§t©-C&'5o 01 Mz^fr fU7.lt. 0 3 
©MOS FET3 0 0<hlli:jf2#©t©T?fty, 01 2 
iC^-f-r^-f XI*. 09©MOSFET4OOtl^i:^ 

[00261 H iai;iai 2ic^-r^©/^— 
isiE©»*^Lrfcy. ^©Rgic^Ku-oassE© 

5%A<^LT^5Ct^$Lrt>^„ MOSFET4 
0 0|c*5lt-5S3!E»*l*. ^^t-;U© Kb-< 
ISLfcS. MOSFETSOOICfcltSSSiE^i:©^ 
T^«lc^#<^l-ttA<-3T^S^i:l*. 01 2*>C, 
«9xtf, hU>^©*ffl|x-vyi=;ttoT 
lT»5tv MOS FET4 0 0l=fct>TI* KU>^© 
*ffll~S3!S©*?l 3 8%jb<a4xS-^ MOSFET3 0 
0 lrfcl\T l*S3K©*?) 2 3 %A< h b^^ro^ffiillcSiEHT 
l^i>Cij!)<Wt,A^T*fe-5o crocirl*, 09lc^"TMO 
S F ET 4 0 0©+>Sta)b<|iaMlc5!(#S HTl^-Sc: 
t^^LTL^, MOSFET4 0 0©^->SKIi > M 
OSFET300©* l/&tr\£. y tSta 2 5 
[0 0 2 7] 01 3Stf01 4l-*f©(4, MOSFE 

t 4 o oirs4-rs§f^x>->-v;u»ai;mi?^©->s 
ai/->3^esi?ft^ 01 5ic*-r©iis pctm* 
-fxizourro-r+Mb^^^Lfctro-pSEiiio 01 3 
-01 srof-ftf^hicfci^Tii. Ku-O-v— x«E 

VDS(*6 0 VT?fc5. 01 4|Cfc^TI*, AXtfBT-* 
$ 415^^*5^511114^*1^2 6. 7V/A*m. 3 
5. 3V///mtftS. 01 5ICI4. P+I11S1 1 4i 
K'J 7 hfllSl 1 Ot©}g^Si5lCj3lt5-f^Mb2?©« 
tffiltfO. 8 4-efe-5Ct*<jp*ttTL^. C*ll4, -7* 

x/^-f X©!f#ttT*&-5 ^ U-f ^^>7 >tEA<f^$ H© 
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[0028] #|<0jgJ6flW>MOS FETflt, 

ttBMOS F E T 8 0 0 #0 1 6 |C j3l*T*$*VCl^ 
So C0MOS FET8 0 0lCfcL^TI*. Nx^BS 
0 2#, rtgPlcy-h1 0 2&tf1 0 4$tef$L£tltzl- 
b^^t>r B 1PBi^fcL^ri6ltb*tTt>'5. MOSFET 
8 0 0(DJ:5ftMOSFETff)ift(DvSab—>3> 
tf. Nx/U$B<D3MSSB£: hU^f troP B l[lA<2//mi: 
LT'nfrHtco 017, 018. St/01 9l=*-r<D 
li, VPS = 6 0 V<Di§£<D, CWf/W^^f^i/ 

v;i/i§L aJ*#*K atf-f*Mb$T?ft*. MOSFE 

TA<^-l/^7ttS§0)i:*. hU>? (018lrfcl>t 
C-C-jj^HT^-S) ©3—7— a^l=fcltSSIfl±3 3 
V/^mt?&-6,, lot. U^IVtmt hU^^CDX-v 
yt <DH irfiaHfc £ < C i: lc«fc o T ? U— ? >SE 

#ii o%/h$ < fcsro-efcS. 

[0029] HI-»]<D!Si60«A<0 2 0 ZHX t* U . 
02 0<0MOS F ET 1 O 0 OliNx^Bl 0 0 2$ 

*rr-5. x;u*Bi oo2ii$tt<D»M*£*ru t^u* 
H 002tP 1 1 4 £(DR3irp B < JllA<JSjMT.'&o 
-(DfilJtT?li09(DMOS FET4 0 0ttbecLr^-> 
SJjUiiSK 7^$Biri3ltS&®ffiS#'h;* < 

[0030] zzxm^Htxi^h r^u^Bj bl*0 

MWt. h U>f S/\'- f*/l<MOS FETlCfcltStf 
*J5l\, ^vuSBcO&^SPttli. K-/OhilJ£<D«T 

rottai*. hu>^<D)sa5(D±ffiigL<iotTffiiii-ifcy. 

(flu*!*. Hli£0!lir<fco-Cl*. xt?$*i/-wuBtf>tt*> 
[0 03 1 ] fJ^lli*<»ifl)/<-f*Ji'l' 

U>fSMOSFETt0flll:MOSFET1 0 O&t/ 
20 0 (0 2Sl/03lC^*4xfctCO) irt,i£itt>tii# 


[0 0 3 2] *|SMlcSr3<MOS FETroSji^P-b 
XI-li^<(D/<^->A<fc«* < . 02 1-02 7IZS-T 
<DI±. 09l-*-TMOS FET4 0 0(D|l{jS^P-feX(D 

[0033] 02 1 iziat&oi-* croiiaii. sa<o 

:7n-fex£fflivtN-xe**v-wi>Bi 1 oa<D± 

icjsfi$ii-f=tt*ay<DN+»tsi 2o^p,ggjs**t 
*• 

[0 0 3 4] 02 2|C*1-J;3I-. NfJ^S402 
l±. 60~250KaVfl)I^- 1? 1 x 1 0'3~2 
xlO'*cm-3(DNlK-/OhS, N-Xtr**i/-f 
iUBi 1 O0)±<M«S£aLTaAS*iS (flla-tfi 2 

OKeV0DX^l/i|f-T?8x 1 0 13 cm- 3 ffl!it$-ft> 

£&A£;h.-5) . N-rJU$B4 0 2li. 0lc^f 
x ;UB1 1 OCD^BKH-S^-eEfcLTH-S 

Tr;u$g4 0 2(DN-SK-/^>h;lSI*, tztz. 
jtAOTIt^-efcofci: LTttt-^-Cttttt^. N-SK- 
/OhaS<0bf—>l±. I^+->^H1 1 0<D*S 
«fcy#fc<i:4»0. 1 /imT<Dfiai-fcS<DA<-»M-(? 

(UTF<»IE&£#!5S) = Ntt;U$I14 0 2<DT0> 

N-xtf$*v-v;Wii 1 ocDSPttliK'J? h&«i 1 
i<d-s?#£«*»*l--ci^o »KojUfi«-ei±. Nf;^ 

B4 0 2A<. N-xtf**->-VA>Bl 10A<fiEftLT^ 

[0 0 3 5] W^gHbBi 1 3A&tf»i>gHbB 
fc3Sl>P+Hi$i 1 4li, Il^lkH 1 3 B £®LT 

c<D^a-e^fcA<ofc«)gii0 2 3 

IC^SilT^*,, S<bBi 1 3A»i;i 1 3BI* 

[0 0 3 6] J»l>SftBl 1 5A<. SigL>P+«im 

1 1 4<D±7Jlcfi2ft$t+b4i. »t>K<bBi 1 9*<. H 

y-hK1bBi 0 6. 1 0 8JkI/y-H0 2, i 

0 4A<^a©affilc»^^r»ja$*i-5o c©^*t?^ 

[0 0 3 7] ^IC, 02 5&tf02 6l3^-f<fe5l^ P 

/t?x-< 1 1 6A<jiii>iHbBi i 9$aLr-<^>aA$ 

*l (^jllil 0 0KeV(7)X^;U4f-173x 1 0" cm 

X^HEl 1 2lct^^>31AA<ti:^H5. K<b 
B1 1 5&i;i 1 7^-JUK®1bBl 

1 7A<jSft$itb*i, 7^-^KK<bBi 1 7irfc^T 
3^^^ h^-^x^^v^S^t. &SB1 1 8©I 
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-fattf^X (BPSG) <Df$Z&A,Vl^XtBL<* ZO 
BPS G^tt^MIC 8 5 0°C~ 9 5 0°C&m~Mi&Z 

¥aic-r§. c<Djgs-et**<ofcfiiiiiiia2 7ic** 

[0 0 3 8] *S6WI::gr3<MOS FETCDfllillCttft 

*<. hU>^<7)Jg8B<fcyieiMiBl::fc£4,<D (028& 
1/129) . ^L<li hU>^©)SSPJ:y t±<0(4Slc 
&St<D (03O&I/03 1) ftifA<fcS. -trVKD** 

9) . *fctthu>^05js»«j:y±<Dea-e. fr-ox? 
<ffa8<08sa5£yTa>iasi-;fest<D (03 o . * 

(03 2) T/U$fai30±ffl!l&l?8|i# 
*^T-r««<DTffl!l^SPi:-StLT^*4,© (02 
9) . $fcli-?-HA<^T-f««©Tffl!lS^8iJ«ky ; fcTa) 
eaiCfcSt© (02 8. 02 9. &tf03O) ft ft 

[0 0 3 9] *mmomm\t*. \^—=f-h)\, (quasi 
vertical) J MOS F ETIctSffloTHE'Cfcy. C©* 
/(-f*AMOS FETIcfcHTIi. T'UX<D±m& 

■±i=fcavcKu<>tt*tt#*<#tt-r4. 03 3xi; 
03 4ic2oron«s«A^$*irL>.5. xnonmm 

tMOSFETA<PS«1 3 0 0±lr^fie*H"5,, * 
fc. N+SiiHl 3 0 2A<Pgffi1 3 0 0<D±ffl3Sffl± 
N 1 3 0 4I* KU-O&ga 
h$#1 3 0 6A^Tiai#l=#i;, N+lfiilgl 
3 0 2|CMoTl^'5o 03 3l-^"fMOS FET 1 3 0 
8 It, aSl^AP+HHt^U 0 2 9ICS-TMOSF 
E Tfl)«3tlZ«{feftlri^o 03 4l-3ttMOS F E T 

13 1 0I***7JU9J|1 3 1 6£=fru ckdt^H 
13 161*. @1 eic^-r^u^is o 2 t^ic. y 

[0040] ±i$Lfc^«sfiiii*-fiaicN-^-t*;u7 i /'C 

[004 1] 

[f§B<&8lg] ia±*y. a?^*jfeP 
+««l=cb-5a#$*ifc^U'f^y'»l=ffl^-5^tt 
t. «L^>Stttf*^{SjLfr hU>f$MOSFE 

[Bii®ffiW&IK91] 

[01] S<0-»S£»MOSFET<DBr 

®0-efo-5. 

[0 2] it&fi<j;S^P+3>$>? HM*«*rr4*2tt 


;KDBr®0tf&-5 <> 

[03] tk^M;i^P + a>^^ hSIUJSS-f *HI!2M 
hUV^SN-^Y^/UMOS F ETOT-fe 
>KD¥a0T?fe-&<, 

[04] 03 t@i©N-f -V^JIMOS F E TfflKI 
0-CfcoT. P + a>$>7 h^WPtfx-fffiigtoTffl 

[05] 03i:^<DN-^-v4'-;UMOS FETfl)Bfa 
0-CfcoT. 4>*P + a>^^ h«^hb>^0)JSSP 

[06] !5l:$tN-f l-^^MOS F ETCDBfffi^ 
a0t?fc-5o 

[07] 06tH»fl)P-^A'*iHVIOS FET<0K® 

&$0-e&£. 

[08] x/\VXOT±«BSa±|c»fiE$Hf=^-h^Jl 

[09] *£iP!lc£^<. Nt;u*B taic^l***© 
P+H8£*-f •SMO S F ET©iI@Tfeli. 
[010] MOSFET©I*ofcSJ©K- A>h& 

[011] *iewi-a^rSit**ifct.(D-c?iift^. 

Se*o>mo s f e t icfcitSSSKtf** ^Lfc0-efc 
■5. 

[01 2] ##gWI-*-3^TgiI;*;rlfcMOS FETIC 

33it*m35^^Lfc0-efcSo 

[01 3] *HWlcS^l>TSljt$*1.fcMOS FETIC 
foM+ § > •> -v £ * L fc 0 1? & £ . 
[01 4] #f§S8lc£-3l>T9Si6£;h.fcMOS FETlc 

fcitsmin»*$^Lfc0-efc*o 

[015] *»WI-*^^T9!!jS*nfcMOS FETIC 
fc It ■£ •< * fit® £ TP L tz 0 1? £ „ 

[01 6] T)V9M<Di.'y*>&tob hV^totimttf- 
tSfttLTU&lM&CDMOS FET0)»f®0T?fc£., 

[01 7] 01 6|C^^ MOS F E TIC felt •5I|/Kt-> 
-> -W MS £ 5* L fc 0 35 -5 „ 

[01 8] 01 6lC^"TMOS F ETlCj3l-tSmif»*i 
£SLfc0T-&So 

[01 9] 01 6lC^-TMOS F ETlCfclt^-T + Xb 
¥$*Lfc0-Cfc-i)o 

[02 0] T)l>*m<DXV t s®#t-b)l><D&l^&&®. 
fI«tA<S<ttLT^ftl^<D. *f6Wlrg^<MOSF 
ET$*LfciT?feS. 

[0 21] 021-027 \Z7pt*5&BJl\zmr5 < MO S 
FET(DSIi3i^a4zXtf). 1 o<DS*8$£jSLfc0T?fc 

■s. 

[022] 02 1~0 2 7|C^t*S|B^|cSr3<MOS 
FETOTSHig^P-bXa). 1 O(Df6Pg$£SLfc0T'fe 

[02 3] 02 1~0 2 7|r*-r*f6HJ|cS^<MOS 
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[024] 02 1 ~02 7lr^-T*f6WI-S^<MOS 

[025] 02 1 ~0 2 7l-^-T*f|B^|car5<MOS 
FET^giji^P-bXCD, 1 O(DISPg$S*Ufc0-C?fc 
-5. 

[02 6] 02 1 ~0 2 7lr^-r*f§B^|cS^<MOS 
FETCDSHiS^P-b^a). 1O(DKPg££*Lfc0T*& 

[02 7] 02 1 ~0 2 7|C^-T*^WlrS^<MOS 
FET<Dg!jt:7P-tZ*(D> 1 O(D&[l8££;*Lfc0T*J& 

[028] glt*ftg1IMMJ:. hU>^©)SSi5«fey<S 
[02 9] a?^+AttSt«t3i:. hUl/^(D)SSl5«ky« 

< , *oaii4^ttftflMa>±fl0# * y t&iMia* 
vmiftzT)wmtz%tz>. *neia)MosFETfl) 

[03 0] Jt^W^L>*ifeffiDt«««)llgB«)Tl^^ 
U fro KUV^rojtSP^TMi&fc LTL^L^U^H 
£#^•5. #SS1B0>MOS FET0-§Si£0l|£*Lfc0 

[03 1] >u^<Dissii*ye 

(0MOS F ET<D— HifiC9CD0'e&5o 

[032] mi^&toWLmmw+i. 
t®jx <y y tei^a^-e&tfr i^fc i^us a 

^*-T-S*l§W(DMO S F E T<D-£i60!l£jj*Lfc0T? 
[133] #S£IJB£ ng/*-^;fo;Uj MOSFETICJI 

CH 3 4] r*/<— 7*;UJ MOSFETIC® 

i*r K u-f >=j $ hSPtttflfcit b*vc i*«/<— 

;U h U^fSMOS F E T £0^Lfc*<D-efe3o 


1 2 V-X«J* 
14 P-#T-ftM 

1 6 N-lW+VtJH 

is y- h 

2 0 N+Sffi 
2 2 £2® 

100 MOSFET 

10 2 >f- h 

104 V— h 

10 6 *f- h&fc! 

10 8 y- hifclbJl 

1 1 0 N-itf5+yt;H 

111 l?»J7HW 

1 1 2 N+7— X«W 
1 1 3 A JIl*6HbS 

1 1 3 b m^mtrn 

1 1 4 P+3>££ hfttl 

i i 5 fla*!ftibH 

1 1 6 P-#-5V«Mt 

1 i 7 gMbB 

118 V-^3>$^^Ii 

1 1 9 ati'gftfcjf 

1 2 0 N+Sfi 

121 y-'UMMW* 

12 2 ( h 3— ^— 
200 MOSFET 

300 MOSFET 

302 (P TiSSB 

400 MOSFET 

40 2 Nfi^i 

800 MOSFET 

802 NfWi 

1 000 MOS FET 

1 0 02 Nfi^i 

13 00 PSS 

1 302 N+g2Jf 

13 04 N + vl/* — 

1 3 0 6 &m^>$<? hSB# 

1 308 MOSFET 

13 10 MOSFET 

13 16 xJUSJf 
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[011] [02 1] 



UU (Am) 
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[02 6] 


[027] 


•115 




[02 8] 


[02 9] 



r112 ,114 


118 



117 


120 


N+ 


[030] 
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[032] t 0333 



PSffi 130Q 


(72)*HB# 'JfV-K - W'^^f U7AX 

7> U *£&B* 'J 7^;U-7W95014- 

- 10292 


